Chen et al. Trials (2021) 22:803
https://doi.org/10.1186/s13063-021-05704-9 Trl a |S

STUDY PROTOCOL Open Access

Effect of acupuncture at Zusanli (ST36) ®
point on antral contraction function under
ultrasound guidance: study protocol of a
randomized controlled trial

Yingai Chen"*", Yu Bian®", Shanshan Li', Yuanyuan Zhao? Jiaying Li', Yuanyi Zheng?, Jie Chen?, Shifen Xu' and
Yigun Mi"”

Check for
updates

Abstract

Background: Although the relationship between degi sensations and curative effect has always been controversial,
degi sensations has been regarded as the key indicator of clinical efficacy of acupuncture therapy. There is little
evidence for standardization or visualization of the mechanism of acupuncture’s therapeutic effect. This trial aims to
evaluate the effect of needling at Zusanli (ST36) on antral contraction function as visualized by ultrasound.

Methods: This is a two-arm, single-blind, randomized, controlled trial. A total of 116 acupuncture-naive healthy
subjects will be randomly allocated to the acupuncture group or sham acupuncture group in a 1:1 ratio.
Participants in the acupuncture group will receive manual acupuncture at Zusanli (ST36) with the needling depth at
crural interosseous membrane. Those in the sham acupuncture group will be given penetrating needling depth at
the superficial fascia layer. The primary outcome will be the changes in antral contraction frequency (ACF) before
and after acupuncture. The secondary outcomes will be the changes in the thermal infrared spectrum of gastric
area skin, the antral contraction amplitude (ACA), the antral movement index (AMI), and the scores on the Chinese
version of Massachusetts General Hospital Acupuncture Sensation Scale (C-MASS). The adverse events will be
evaluated and recorded in detail.

Discussion: This study may provide visual and objective evidence regarding the safety and efficacy of manual
acupuncture at Zusanli (ST36). In addition, the results of this study will help to identify the role of Zusanli (ST36)in
the inducing degi.

Trial registration: Chinese Clinical Trial Registry ChiCTR2000040686. Registered on 8 December 2020
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Introduction

Background and rationale {6a}

Acupuncture is an ancient medical technique in China
with a history of more than 2000 years [1]. Acupuncture
therapy involves the insertion of a needle into the body at
specific points to prevent or treat various diseases.
Although the mechanism of acupuncture remains unclear,
its therapeutic benefit has been approved by many
western countries and is used as complementary and
integrative medicine globally [2—4]. This is exemplified by
the fact that Chinese acupuncture was included in the
representative list of Intangible Cultural Heritage of
Humanity in 2010.There were more than 4000 registered
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medical practitioners in the Chinese Medicine Board of
Australia (CMBA) by 2014 [5]. Acupuncture is also an
integral component of conventional therapy in the UK,
with approximately 4 million acupuncture treatments
having been provided in 2009 alone [6]. In the USA, 6.8%
of 22,512 adults reported they will use acupuncture for life
[7] and between 2002 and 2012 the number of
acupuncture users and licensed acupuncturists increased
by 50% and 100% respectively [8].

Traditional Chinese medicine (TCM) merges with
naturalistic theories, philosophy, and other alternative
disciplines. The common ideology holds that qi is the
primary substance and inherent motivation of life. This
life force is distributed in the viscera and meridians to
promote and stimulate the physiological activities of
human body. According to TCM theory, the dysregulation
of qi movement is the root cause of diseases. Degi is a
complicated sensory composite that accompanies needling
stimulation. The onset of deqi is considered a vital
phenomenon of acupuncture treatment that determines
clinical efficacy. The sensation was first documented in
Huang Di’s Canon [9]. Although acupuncture practitioners
realize the dominant role of degi in achieving a positive
clinical outcome [10-12], and it is taken as a key parameter
in many acupuncture studies, current clinical research
evidence is insufficient to prove the interaction between
deqi and clinical value [13-16]. Both wrist-ankle acupunc-
ture (WAA) therapy and Fu’s subcutaneous needling (FSN)
therapy are without obvious degi sensation, but still have a
curative effect [17, 18].

Today, researchers have not yet reached a consensus on
the relationship between degi, arrival of gi and needling
sensation. Moreover, it remains unclear whether patient’s
feelings or practitioner’s perceptions are purely subjective.
A large quantity of deqi subjectivity research is mainly
focus on the scale, effectiveness, and classification of
acupuncture sensations [19-22]. Objective studies of degi
mainly examine fMRI scans [23, 24], electrophysiology [25,
26], photoplethysmography [27, 28], energy metabolism
[29, 30], and biomechanics [31, 32]. However, as mentioned
above, these non-invasive techniques have failed to provide
a clear understanding of the factors involved in degi. In this
study, we will use ultrasound imaging to understand the
anatomical structure of the acupoint and its structural and
functional integration and to observe the effect of acupunc-
ture at Zusanli (ST36)on antral contraction function under
degi and non-deqi conditions respectively. This will be
done with an ultimate goal to establish the relationship
among structure, function, and deqi sensations.

Objectives {7}

Participants who are in acupuncture with the degi
sensations group will experience more dramatic changes
in the antral contraction frequency (ACF), antral
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contraction amplitude (ACA), and skin temperature of
abdomen than those in the acupuncture group without
deqi sensations.

The objectives include the following:

1. To determine the effects of ultrasound-guided acu-
puncture at ST36 on the antral contraction fre-
quency, the antral contraction amplitude, and the
skin temperature of the abdomen.

2. To observe and analyze the relationship among the
acupoint, the anatomical structure of acupoint area,
and the antral contraction function in the
acupuncture group (with degi) and sham
acupuncture group (without deqi) respectively.

3. To provide standardized and visualized
experimental basis for improving the safety and
effectiveness of clinical acupuncture techniques.

Trial design {8}
This is a single-site, subjects-blinded, prospective parallel
group and randomized controlled trial that conforms to
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the Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) 2013 Checklist [33] and
standards for Reporting Interventions in Clinical Trial of
Acupuncture [34] guidelines for Acupuncture studies. A
total of 116 subjects will be included and randomly
assigned to the acupuncture group and the sham acu-
puncture group in a 1:1 allocation radio. The flowchart
of the study process is detailed in Fig. 1.

Methods: participants, interventions, and
outcomes

Study setting {9}

All eligible participants will be accepting the trial in the
department of ultrasound in medicine of Shanghai
Municipal Hospital of Traditional Chinese Medicine,
Shanghai, China.

Eligibility criteria {10}
Inclusion criteria are as follows: male or female aged 18
to 35 who (1) have a body mass index (BMI) greater
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Fig. 1 Flowchart of this study
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than 18.5 and less than 26 and (2) sign the informed
consent as a subject voluntarily.

Exclusion criteria are as follows: (1) those who have
large or small traumatic injury, skin ulcer, and other
skin defects at ST36; (2) participants whose digestive
system is found to have an organic lesion after
ultrasonic examination; (3) participants with severe
primary diseases of cardiovascular, pulmonary, hepatic,
renal, and hematopoietic system or severe mental
disorder; (4) participants who have been recently taking
psychotropic drugs that affect digestion; (5) participants
who cannot cooperate with researcher or are unwilling
to accept acupuncture intervention; (6) participants who
have participated in any other clinical trials in the past 3
months; and (7) participants who are considered
inappropriate to be included in this trial by researchers.

Who will take informed consent? {26a}

All participants will be recruited by advertising in
WeChat groups and around universities in Shanghai,
China. People who are interested in participating can
contact the researcher by calling or adding the WeChat
ID, and they will be subsequently evaluated according to
the inclusion and exclusion criteria. We guarantee that
all participants will be fully informed and understand in
detail about the potential benefits and risks of the trial
before they sign the informed consent.

Additional consent provisions for collection and use of
participant data and biological specimens {26b}

Not applicable, this trial does not have biological
specimens.

Interventions

Explanation for the choice of comparators {6b}

In order to comply with the proposed objectives and verify
whether depth and intensity of acupuncture will affect the
motility of gastric antrum, we take the intervention of
shallow acupuncture at ST36 as a way of contrast to
distinguish from routine acupuncture. The sensations
generated by shallow acupuncture are very slight but is
similar to the feeling of true acupuncture. Furthermore, to a
great extent, it ensures that the participants cannot
distinguish the group distribution in appearance, which is
beneficial to blind method implementation.

Intervention description {11a}

All participants are asked to abstain from eating for at
least 2 h before the trial. Participants in both groups will
receive acupuncture on the right-sided ST36. A thermal
infrared imager detects the thermal infrared spectrum of
the gastric area skin and observes the antral contraction
by ultrasonography.
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Acupuncture group

Participants will take the supine position while
wearing an eye-patch. The right calf and abdomen
will be uncovered sufficiently to expose the lower
border of the right patella and the space between the
navel and xiphoid process respectively. The infrared
imaging device will be used to measure the infrared
thermal spectrum for 10 min at a lens distance of 1
m from the subject’s abdomen. Subsequently, sagittal
scanning will be performed with an abdominal probe
placed slightly to the right of the inferior of border of
the xiphoid process. The left lobe of the liver, the
lower pancreas, the abdominal aorta, and the superior
mesenteric artery will be used as anatomical reference
points to locate the gastric antrum. From here, the
frequency of gastric antrum contraction will be re-
corded for 10 min continuously.

After sterilizing the skin, ST36 will be punctured at the
insertion point under the guidance of ultrasonography until
the needle tip reaches the crural interosseous membrane. A
qualified and experienced acupuncturist will perform needle
manipulation including lifting, thrusting and rotating to
obtain the appropriate needling sensations (degi sensation).
Then, the researchers will record the frequency of antral
contraction for 10min with the ultrasonic probes and
conduct needle manipulation in the 5th minute. After wiping
the ultrasound gel off the skin until it thoroughly dried, the
researchers will collect infrared thermal spectrum data from
the abdomen.

Sham acupuncture group

Participants in the sham acupuncture group will be
punctured at ST36 with the needle tip reaching no
deeper than the superficial fascia and without any needle
manipulations. The remaining procedures and recording
details are the same as those of the acupuncture group.

Criteria for discontinuing or modifying allocated
interventions {11b}

The sonographer of this study will perform an ultrasound
examination of the stomach before the trial to make sure
there are no pathologic changes in the stomach. The trial
will be discontinued if one of the following situations occurs:
a large amount of gas in the gastrointestinal tract that
affected the ultrasonic observation, which can result in
collecting and analyzing data difficultly, and participants who
have acupuncture-related serious adverse reactions during
the experiment or failure to complete the study for any other
reasons. We will record the details in the report for the early
termination of the study.

Strategies to improve adherence to interventions {11c}
At the beginning of the trial, participants will be
informed of the experiment procedure again. They can
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report their personal feelings at any time during the
study, and we will give corresponding feedback as
appropriate to increase the interactivity and then
improve adherence to interventions.

Relevant concomitant care permitted or prohibited
during the trial {11d}

Participants will not be allowed to eating or drinking
during the entire study. In order to avoid the influence
of other factors on body temperature, participants
should also be prohibited from leaving the bed for free
movement.

Provisions for post-trial care {30}

At the end of the study, we will provide certain amount of
subsidy to each subject. If the adverse events occur during
the trial that related to the intervention after the expert
committee confirms, the responsible department will provide
corresponding economic compensation, psychological
comfort, and treatment modalities. Before the trial, the
participants will be informed that participation in this study
is voluntary, they can withdraw from the study at any time
for any reasons, and their benefits will not be affected.

Outcomes {12}

We will assess the function of gastric antrum contraction by
visualizing the antral area, frequency and amplitude during
the contraction of gastric antrum and assess this data
through the antral motility index [35]. Data collected from
the ultrasound will be measured by means of recording and
playback.

Primary outcome

Antral contraction frequency (ACF) is the primary outcome
of this study. The ultrasound probe will be placed vertically
to simultaneously obtain the image of gastric antrum,
superior mesenteric artery, abdominal aorta, and left lobe of
the liver. ACF will be recorded for 10 min before and after
the continuous needling. Frequency of antral contractions =
number of contractions per 10-min period.

Secondary outcomes

Antral contraction amplitude (ACA)

Antral contraction amplitude (ACA) is an average value
calculated as follows: amplitude (%) = (antral area at
relaxation — antral area at contraction)/antral area at
relaxation x 100. The minimum and maximum cross-
sectional areas of the antrum will be measured during
contractions and relaxations a minimum of 4 times to
calculate the amplitude of antral contractions. The antral
area will be measured by the Bolondi method [36] which
takes the length diameter (L) and the width diameter
(W) of sagittal plane of the antral as parameters for the
computational formula (A = L x W x m/4).
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Antral motility index (AMI)

The antral motility index (AMI) is represented as the
antral contraction frequency (ACF) multiplied by the
antral contraction amplitude (ACA).

Infrared thermal spectrum

The infrared thermal spectrum will be measured for 10
min before and after needling by FOTRIC 225 medical
infrared imager. We will take the value of the highest
temperature within 10 min as the final result of skin
temperature in the abdominal region.

Ultrasonic anatomical diagram of ST36

A high-frequency ultrasound probe (18 MHz) will be used to
conduct spatial positioning at the acupoint before acupunc-
ture. The vertical distance between important structures (an-
terior tibial artery, deep peroneal nerve and crural
interosseous membrane) and the skin will also be measured.
The probe will also be used to collect a static and dynamic
ultrasonogram of the degi sensations.

Clinical evaluation scale for subject sense of acupuncture
This scale is the Chinese version of the Massachusetts
General Hospital Acupuncture Sensation Scale (MASS)
which has previously been shown to be accurate and
reliable [37]. This scale is composed of a main scale and
2 supplementary scales for measuring the spread of the
acupuncture sensations and anxiety. At the end of the
trial, participants will be asked to fill in the C-MASS
form (see additional file 1) to evaluate the intensity of 12
acupuncture sensations on a 0-10-cm VAS, where 0
represents “none” and 10 represents “intolerably strong
sensation.” The participants can assess any other sensa-
tions by an additional blank row included at the end of
the form. The MASS index will then be calculated.

Clinical evaluation scale for acupuncturist sense of
acupuncture

This scale (see additional file 1) is aimed at the evaluation
of the acupuncturist’s feeling of sensations conducted
through the needle tip. This data will be collected at the
end of the experiment and contains 2 aspects: property
and corresponding layer of needling sensations. This scale
has reliable content validity and contains 6 sensory items
from the experts intentional survey [38].

Participant timeline {13}
The timing of intervention and data collection is
detailed in Fig. 2.

Sample size {14}

The sample size was estimated using the Power Analysis
and Sample Size (PASS version 15) software. According
to our pilot trial, we anticipate that the change in the
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frequency of antral contraction will be more pronounced
in the acupuncture group than in the sham
acupuncture group and that we will detect a difference
of 30% between effective rates in the 2 groups (70% in
the acupuncture group compared with 40% in the sham
acupuncture group). On the basis of a 2-sided alpha
level of 0.05 and a power level of 90% with a 10% drop-
out rate, we calculated that our trial will require a sam-
ple of 116 participants (58 in each group).

Recruitment {15}
To achieve adequate participant enrolment to reach target
sample size. We will post recruitment advertisements
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message on WeChat groups of universities in Shanghai and
put up the advertisements posters in universities to recruit
subjects. Universities are the best strategic places to recruit
participants needed for this experiment.

Assignment of interventions: allocation

Sequence generation {16a}

This experiment will adopt the method of block
randomization. An independent researcher who is not in
contact with the participants will use the software
SPSS23.0 to generate a random number table to divide
the 116 eligible participants into an acupuncture group
and sham acupuncture group with a 1:1 ratio.

STUDY PERIOD

Enrolme | Allocatio

nt n

Post-allocation

TIMEPOINT** -t1 0

t1 t2

ENROLMENT:

Eligibility
screen

Informed
consent

Initial evaluation X

Allocation X

INTERVENTIO
NS:

Gastric antrum X

ultrasound

Acupuncture

Acupoint
Ultrasound

Infrared
thermal
spectrum

ASSESSMENTS:

ACF/ACA/AMI/
Infrared chart

ACF/ACA/AMI

Infrared chart X

C-MASS

ANSE scale

X

Adverse events

< >

Sensation Scale; ANSE scale, acupuncturist needling sensations evaluation scale

Fig. 2 The recommended SPIRIT figure with the participant timeline. 0— baseline— pre-acupuncture; t; — during acupuncture; t, = post-acupuncture; ACF, antral
contraction frequency; ACA, antral contraction amplitude; AMI, antral movement index; C-MASS, Chinese-Massachusetts General Hospital Acupuncture
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Concealment mechanism {16b}

After the sequence number is generated, the researcher
will make allocation cards and seal each card in an
opaque envelope. The envelope will be kept by the same
researcher responsible for sequence generation.

Implementation {16c}

An independent researcher that is blinded to the study
protocol will generate the allocation sequence. According to
the timing sequence of the participant registration for the
trial, another researcher will arrange the participants into
different groups and inform the acupuncturists of the group
assignments.

Assignment of interventions: blinding

Who will be blinded {17a}

This is a single-blinded (participants-assessor-blinded)
trial. Participants will be asked to wear an eye mask dur-
ing the whole intervention in an enclosed space. All re-
searchers except the acupuncturists and sonographer
will be blind to the group assignment, including statisti-
cians, outcome assessors, and data analysts. We will at-
tempt to validate the successful implementation of the
blinding method. All participants will be told that the
presence or absence of acupuncture sensation is normal.
Furthermore, all researchers will accept training on the
RCT specification before the trial and will strictly adhere
to the separation principle of each department.

Procedure for unblinding if needed {17b}

Unmasking is not needed. If a participant asks to be
unblinded out of curiosity rather than the adverse
reactions because of intervention, he or she will be
informed of the group allocation after the trial.

Data collection and management

Plans for assessment and collection of outcomes {18a}
The measurement and collection of this study’s outcomes
include ultrasound observation video of antral motility,
ultrasonic image of ST36, and infrared chart of stomach
before and after acupuncture. ACF, ACA, and AMI are the
three indicators of antral motility, which will be continuous
monitoring by ultrasound diagnostic equipment to ensure
that there is sufficient playback data for analysis.

Plans to promote participant retention and complete
follow-up {18b}

Follow-up of subjects is not required in this study. This
trial is an observation of the immediate effects of
acupuncture intervention without involving any longer
follow-up evaluation. We will collect ultrasound and in-
frared thermal imaging data before and after acupunc-
ture intervention. Although participants who do not
receive needling for any reason, their ultrasonic data of
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gastric antrum will also be collected, because we need to
use ultrasound imaging technology to help determine
whether the participants meet the inclusion criteria.

Data management {19}

We will use a clinical trial management platform called
ResMan to manage the original data, which will be
collected and double-entered by blinded assessor. The
data management system will be tested before the offi-
cially launched and will be protected by password. The
original data of participant will be entered within 1 week
after finishing the trial. Data supervisor will check every
trial data at least once a month to make sure that they
will be recorded accurately, timely, and completely.

Confidentiality {27}

This protocol, CRFs, and other documents and materials
related to the study will be kept strictly confidential and
will not be disclosed to third parties except with the
consent of the Principal Investigator. Any public report
on this study will not disclose the subjects’ personal
identity, and we will make every effort to protect the
privacy of participants’ personal medical information
within the sphere permitted by law. The staff in this
study is also bound by this agreement.

Plans for collection, laboratory evaluation, and storage of
biological specimens for genetic or molecular analysis in
this trial/future use {33}

Not applicable, this trial does not have biological
specimens.

Statistical methods

Statistical methods for primary and secondary outcomes
{20a}

Data analyses will be performed with the statistical
software SPSS23.0 by an independent statistician. The
analysis will include an intention-to-treat(ITT) analysis,
including data for all participants who dropped out of
the trial. Descriptive statistical analysis will be used for
all demographic and clinical characteristics of subjects
such as sex, age, and weight. We will validate the homo-
geneity of demographic characteristics and examine the
variables between the 2 groups. The mean + standard
deviation will be used for description of the continuous
variables. Qualitative data will be expressed in terms of
frequency and percentage. Student's t-test will be used
to compare the measurement data between the 2 groups.
Rank-sum test is used for ranked data, while the chi-
squared test is adopted to analyze categorical data. The
significance level used for statistical analysis with 2-
tailed testing will be 5%.
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Interim analyses {21b}
Not applicable. Interim analyses will not be performed
in this study.

Methods for additional analyses (e.g., subgroup analyses)
{20b}

Not applicable. The trial has no plan for additional
analyses.

Methods in analysis to handle protocol non-adherence
and any statistical methods to handle missing data {20c}
All data in this study will be analyzed according to the
principle of ITT to reduce deviation, including the
subjects who withdraw from the study during the study
period. The missing data will be substituted into the
subjects’ baseline data for final data analysis.

Plans to give access to the full protocol, participant level-
data, and statistical code {31c}

The data sharing process will comply with the principles
of good practice, and the data sharing will be conducted
in accordance with the regulatory requirements.

Oversight and monitoring

Composition of the coordinating center and trial steering
committee {5d}

Not applicable. There is no coordinating center and trial
steering committee of this study.

Composition of the data monitoring committee, its role
and reporting structure {21a}

To guarantee the quality of this RCT, it will be carried
out in a professional setting at the Shanghai Municipal
Hospital of Traditional Chinese Medicine. We will
promptly input the data on ResMan website. Working as
the data monitoring team, the Clinical Research Center
of Drugs of Shanghai University of TCM will identify
problems in the trial, examine collected data, and
control bias. A qualified clinical trial specialist will be
invited to monitor this study.

Adverse event reporting and harms {22}

Any adverse events related to the intervention will be
reported by participants and practitioners. Details of each
adverse event will be registered by the Scientific Research
Supervision group of the Shanghai Municipal Hospital of
Traditional Chinese Medicine and chronicled in a case
report form. Adverse events include any symptoms or
diseases that are unexpected throughout the duration of the
RCT. All subjects in the trial will receive a certain amount of
compensation.
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Frequency and plans for auditing trial conduct {23}

The monitoring Committee is entitled to review and
inspect the relevant materials of the trial and supervise
the implementation process by telephone, email, or
video regularly to ensure that the study is carried out
according to the protocol.

Plans for communicating important protocol

amendments to relevant parties (e.g., trial participants,
ethical committees) {25}

Any modifications that may have an impact on the
study, potential benefit to patients, or affect patient
safety, including changes of the study objective, study
design, patient population, sample size, or study
procedure will require a formal revision of the study
protocol. This will be decided jointly with the
monitoring Committee and the Clinical Research Center
of Drugs and approved by the Ethics Committee.

Dissemination plans {31a}

The publication of the outcomes of this study will provide
baseline data and acupoint ultrasound images as well as
acupoint ultrasound scanning practices procedure. The
outcomes may be presented at conferences, symposiums,
teaching classes, etc., if applicable.

Discussion

Deqi refers to the patient’s experience of soreness,
numbness, distention, and heaviness and the doctor’s
sense of a heavy and tight sensation coming from
beneath the acupuncture needle, as described vividly in
Biao you fu (Odd to Elucidate Mysteries) written by
DOU Han-qing in Yuan Dynasty [39], “Qi has not been
achieved if the feeling is light, unstable and slow; on the
contrary, if the feeling is heavy, sinking and tight, the qi
can be achieved.” “Arrival of qi is just like ups and
downs of the fish after swallowing the bait, non-arrival
of qi is like the profundity of deep and serene ancient
hall.” Obviously, feelings under the needle tip like “fish-
ing bite” indicates “arrival of gi.” The essence of acu-
puncture therapy lies in regulating gi. Arrival of qi is the
precondition for deqi; meanwhile, degi is the continu-
ation of arrival of qi and the premise of acupuncture
manipulation [19].

The main objective of our trial is to design a robust
trial to study the relationship between deqi sensations,
the depth of needling, and the acupuncture effect of a
specific point. We will overcome the safety challenges
presented when an acupuncturist performs needling by
observing ionizing radiation damage, as demonstrated in
previous acupuncture clinical trials. In order to achieve
this goal, we designed a strictly randomized controlled
trial using ultrasonic imaging technology with the ability
to observe and record in real time, using high-resolution
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probes to locate acupoints and capture the static and dy-
namic state of the target structure.

Assessing the degi sensations is an important part of
this trial. General understanding of the term degi is not
accurate enough to focus solely on patient’s feelings or
acupuncturist’s perception as the criteria of degi.
Actually, deqi is an umbrella term for a group of
phenomena, signifying a state of gi and blood changing
in the body after being stimulated by acupuncture,
moxibustion, or acupoints pressure of meridians [40].
Based on that, we will use both subject’s and
acupuncturist’s clinical evaluation scales to the assess
deqi and needling sensations. Furthermore, we will also
use a medical infrared imager to measure skin
temperature changes on the abdomen, considering that
ST36 is the He point of the stomach meridian of foot-
yangming.

The key technical problems to be solved in this
experiment are as follows: (1) the measurement of thermal
infrared imaging is sensitive to ambient temperatures (2)
to observe and guide the whole process of needling and
obtain a legible ultrasound image of the needle body and
(3) the application of the sham acupuncture method. The
human skin surface temperature changes very little in a
constant temperature environment. So, we will use a
highly sensitive and accurate thermometer to monitor the
room temperature in real time, in a closed space without
convection gas or other extraneous heat source. It is
necessary for the needle body to be perpendicular to the
acoustic waves in order for optimal propagation. Only by
using this orientation can we effectively guide the whole
process of the needling. This means acupuncturists will
need to penetrate into the skin at a point away from the
routine insertion point. Nonetheless, we can also guarantee
that the acupuncture area is located with precision. The
acupuncturist and sonologist should be trained several
times before the trial begins to ensure an effective
implementation of the sham acupuncture technique and to
be prepared to give reasonable explanations in case of
doubts from sham acupuncture group participants.

There are some limitations in this randomized
controlled trial. It is inevitable for acupuncturists to
know when they are implementing the real or sham
acupuncture treatment and its possible effects. To
minimize suggestive bias from this limitation, we will
ask all participants to wear an eye-mask. This trial is the
primary study into the effect of a specific acupoint in re-
lation to the degi condition. In further studies, we may
consider a multicenter clinical trial with patients. We ex-
pect that this study will provide more credible evidence
for the effect of deqi sensations and the specificity of
ST36 on gastric antrum contraction function and make
up for the deficiency of current clinical trials focused on
the methodology of acupuncture.
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Trial status

We started recruiting participants in December 2020
and the recruitment is expected to end late 2021. The
protocol version 1.1, which has approved by the Ethics
Committee of Shanghai Municipal Hospital of
Traditional Chinese Medicine on 4 November 2020.

Abbreviations

CMBA: Chinese Medicine Board of Australia; TCM: Traditional Chinese
medicine; WAA: Wrist-Ankle acupuncture; FSN: Fu's subcutaneous needling;
ACF: Antral contraction frequency; ACA: Antral contraction amplitude; SPIRIT:
Standard Protocol Items Recommendations for Interventional Trials

(newline) AMI: Antral movement index (newline) BMI: Body Mass

Index (newline); MASS: Massachusetts General Hospital Acupuncture
Sensation Scale; C-MASS: Chinese-Massachusetts General Hospital
Acupuncture Sensation Scale; PASS: Power Analysis and Sample Size
(newline) ITT: Intention to Treat

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/513063-021-05704-9.

[ Additional file 1. C-MASS form. Clinical Evaluation Scale }

Acknowledgements

Shifen Xu and Yiqun Mi provided general support as the head of the
Acupuncture Department in Shanghai Municipal Hospital of Traditional
Chinese Medicine and were responsible for the design of this RCT.

Authors’ contributions {31b}

The trial design was developed by SFX and YOM. YQC and YB drafted the
manuscript, which was carefully revised, edited, and discussed by SSL, JYL,
YYZ, YYZ, and JC. All authors read and approved the final manuscript.

Funding {4}

This RCT is funded by grants from the Shanghai Hospital Development
Center (Grant SHDC2020CR3015A) and the National Natural Science
Foundation of China (Grant NO. 81871360).

Availability of data and materials {29}
All data generated or analyzed during this study are included in this
published article and its supplementary information files.

Declarations

Ethics approval and consent to participate {24}

The trial has been approved by the Ethics Committee of Shanghai Municipal
Hospital of Traditional Chinese Medicine, Shanghai, China (2020SHL-KY-38),
and is registered with Chinese Clinical Trials Registry (ChiCTR2000040686).
Written informed consent will be attained from each participant.

Consent for publication {32}

Consent for publication of images and videos in this study will be obtained
from participants. We also make relevant instructions in the CRF to ensure
that each subject is aware of the details. Refer to supplementary material.

Competing interests {28}
The authors declare that they have no competing interests.

Author details

'Shanghai Municipal Hospital of Traditional Chinese Medicine, Shanghai
University of Traditional Chinese Medicine, Shanghai 200071, China.
’Department of Acupuncture, Massage and Traditional Medical
Traumatology and Orthopedic, Shanghai Jiao Tong University Affiliated Sixth
People’s Hospital, Shanghai 200233, China. 3Department of Ultrasound in
Medicine, Shanghai Jiao Tong University Affiliated Sixth People’s Hospital,
Shanghai Institute of Ultrasound in Medicine, Shanghai 200233, China.


https://doi.org/10.1186/s13063-021-05704-9
https://doi.org/10.1186/s13063-021-05704-9

Chen et al. Trials

(2021) 22:803

Received: 19 April 2021 Accepted: 8 October 2021
Published online: 15 November 2021

References

1.

20.

21.

22.

23.

24

25.

White A, Emst E. A brief history of acupuncture. Rheumatology (Oxford).
2004:43(5):662-3.

Lederer AK, Schmucker C, Kousoulas L, Fichtner-Feigl S, Huber R.
Naturopathic Treatment and Complementary Medicine in Surgical Practice.
Dtsch Arztebl Int. 2018;115(49):815-21.

Madsen C, Patel A, Vaughan M, Koehlmoos T. Use of Acupuncture in the
United States Military Healthcare System. Med Acupunct. 2018;30(1):33-8.
Gras M, Vallard A, Brosse C, Beneton A, Sotton S, Guyotat D, et al. Use of
Complementary and Alternative Medicines among Cancer Patients: A
Single-Center Study. Oncology. 2019;97(1):18-25.

Yang L, Adams J, Sibbritt D. Prevalence and factors associated with the use
of acupuncture and Chinese medicine: results of a nationally representative
survey of 17161 Australian women. Acupunct Med. 2017;35(3):189-99.
Hopton AK, Curnoe S, Kanaan M, Macpherson H. Acupuncture in practice:
mapping the providers, the patients and the settings in a national cross-
sectional survey. BMJ Open. 2012,2(1):e000456.

Upchurch DM, Rainisch BW. A sociobehavioral wellness model of
acupuncture use in the United States, 2007. J Altern Complement Med.
2014;20(1):32-9.

Cui J, Wang S, Ren J, Zhang J, Jing J. Use of acupuncture in the USA:
changes over a decade (2002-2012). Acupunct Med. 2017;35(3):200-7.

Bing W. Huang Di Nei Jing; 2003.

Yuan HW, Ma LX, Zhang P, Lin C, Qi DD, Li J, et al. An exploratory survey of
deqi sensation from the views and experiences of chinese patients and
acupuncturists. Evid Based Complement Alternat Med. 2013;2013:430851.
Hu NJ, Liu YQ, Zhao MY, Wang P, Wu GW, Hu SQ, et al. Influence of the
Intensity, Components, and Spreading of the Degji Sensation on the
Analgesic Effect of SP6 Needling in Primary Dysmenorrhea Patients: A
Secondary Analysis of a Randomised Controlled Trial. Evid Based
Complement Alternat Med. 2019;2019:6462576.

Ren YL, Guo TP, Du HB, Zheng HB, Ma TT, Fang L, et al. A survey of the
practice and perspectives of chinese acupuncturists on deqi. Evid Based
Complement Alternat Med. 2015;2015:684708.

Zhang S, Mu W, Xiao L, Zheng WK, Liu CX, Zhang L, et al. Is deqi an
indicator of clinical efficacy of acupuncture? Systematic review. Evid Based
Complement Alternat Med. 2013,;2013:750140.

Peter White PP, Lewith G. Does needling sensation (de qi) affect treatment
outcome in pain? Analysis of data from a larger single-blind, randomised
controlled trial. Acupunct Med. 2010;28:120-5.

Yang X-Y, Shi G-X, Li Q-Q, Zhang Z-H, Xu Q, Liu C-Z. Characterization of
Degi Sensation and Acupuncture Effect. Evidence-Based Complement Alt
Med. 2013;2013:1-7.

Enblom A, Johnsson A, Hammar M, Onelov E, Steineck G, Borjeson S.
Acupuncture compared with placebo acupuncture in radiotherapy-induced
nausea-—a randomized controlled study. Ann Oncol. 2012;23(5):1353-61.
Lin Q, Luo NS, Yang CY, Fan XY, Wang Y, Zhou WZ, Fan GQ: Revelation of
Fu's subcutaneous needling therapy on the development of acupuncture
and moxibustion. Zhongguo Zhen Jiu 2020, 40(3):307-314 Chinese.

Qiong Wang QZ: Theoretical origin and clinical application of wrist-ankle
acupuncture therapy.pdf. Chinese Acupuncture and Moxibustion 2017,
37(5):509-512 Chinese.

MacPherson HAA. Acupuncture Needle Sensations Associated with De Qi A
classificaiton Based on Experts' Ratings. J Altern Complement Med. 2006;12:633-7.
Park JPH, Lee H. Deqi Sensation Between the Acupuncture-Experirenced
and the Naive A Korean Study II. Am J Chin Med. 2005;33:329-37.

Vincent CARP, Black JJ. The significance of needle placement site in
acupuncture. J Psychosom Res. 1989;33:489-96.

Sun R, He Z, Ma P, Yin S, Yin T, Liu X, et al. The participation of basolateral
amygdala in the efficacy of acupuncture with deqi treating for functional
dyspepsia. Brain Imaging Behav. 2020.

Shi'Y, Zhang S, Li Q, Liu Z, Guo S, Yang J, et al. A study of the brain
functional network of Deqji via acupuncturing stimulation at BL40 by rs-
fMRI. Complement Ther Med. 2016;25:71-7.

Chan AKVA, Bradnam-Roberts L. The effect of acupuncture on alpha-
motoneuron excitability. Acupunct Electrother Res. 2004;,29:53-72.

Chae Y, Olausson H. The role of touch in acupuncture treatment. Acupunct
Med. 2017;35(2):148-52.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Page 10 of 10

Sandberg M, Lundeberg T, Lindberg LG, Gerdle B. Effects of acupuncture on
skin and muscle blood flow in healthy subjects. Eur J Appl Physiol. 2003;
90(1-2):114-9.

Sandberg M, Lindberg L-G, Gerdle B. Peripheral effects of needle stimulation
(acupuncture) on skin and muscle blood flow in fibromyalgia. European
Journal of Pain. 2004:8(2):163-71.

Kim SY, Min S, Lee H, Cheon S, Zhang X, Park JY, et al. Changes of Local
Blood Flow in Response to Acupuncture Stimulation: A Systematic Review.
Evid Based Complement Alternat Med. 2016;2016:9874207.

Tsun-Cheng Kuo C-WL. Feng-Ming Ho: The soreness and numbness effect
of acupuncture on skin blood flow. Am J Chinese Med. 2004;32(1):117-29.
Langevin HM, Konofagou EE, Badger GJ, Churchill DL, Fox JR, Ophir J, et al.
Tissue displacements during acupuncture using ultrasound elastography
techniques. Ultrasound Med Biol. 2004;30(9):1173-83.

KONOFAGOU EE, LANGEVIN AHM. Using ultrasound to understand
acupuncture Acupuncture Needle Manipulation and Its Effect on
Connective Tissue. IEEE Eng Med Biol Mag. 2005;24(2):41-6.

Chan AW, Tetzlaff JM, Gatzsche PC, Altman DG, Mann H, Berlin JA, et al.
SPIRIT 2013 explanation and elaboration: guidance for protocols of clinical
trials. Bmj. 2013;346:27586.

MacPherson H, Altman DG, Hammerschlag R, Youping L, Taixiang W, White
A, et al. Revised Standards for Reporting Interventions in Clinical Trials of
Acupuncture (STRICTA): Extending the CONSORT statement. Acupuncture
and Related Therapies. 2015;3(4):35-46.

Devanarayana NM, Rajindrajith S, Benninga MA. Abdominal migraine in
children: association between gastric motility parameters and clinical
characteristics. BMC Gastroenterol. 2016;16:26.

Bolondi L, Bortolotti M, Santi V, Calletti T, Gaiani S, Labo G. Measurement of
gastric emptying time by real-time ultrasonography. Gastroenterology. 1985;
89(4):752-9.

Yu DT, Jones AY, Pang MY. Development and validation of the Chinese version
of the Massachusetts General Hospital Acupuncture Sensation Scale: an
exploratory and methodological study. Acupunct Med. 2012;30(3):214-21.
Duoxi D. The development and evaluation of acupuncture Deqi Scale.
Master: Chengdu University of Traditional Chinese Medicine; 2018.

JZ Y: Great Compendium of Acupuncture and Moxibustion. Beijing: People’s
Health Publishing, 1963.

Yuan HW, Ma LX, Qi DD, Zhang P, Li CH, Zhu J. The historical development
of deqi concept from classics of traditional chinese medicine to modern
research: exploitation of the connotation of deqi in chinese medicine. Evid
Based Complement Alternat Med. 2013;2013:639302.

Kong J, Gollub R, Huang T, Polich G, Napadow V, Hui K, et al. Acupuncture
de qi, from qualitative history to quantitative measurement. J Altern
Complement Med. 2007;13(10):1059-70.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Administrative information
	Introduction
	Background and rationale {6a}
	Objectives {7}
	Trial design {8}

	Methods: participants, interventions, and outcomes
	Study setting {9}
	Eligibility criteria {10}
	Who will take informed consent? {26a}
	Additional consent provisions for collection and use of participant data and biological specimens {26b}

	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Acupuncture group
	Sham acupuncture group

	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for post-trial care {30}

	Outcomes {12}
	Primary outcome
	Secondary outcomes
	Antral contraction amplitude (ACA)
	Antral motility index (AMI)
	Infrared thermal spectrum
	Ultrasonic anatomical diagram of ST36
	Clinical evaluation scale for subject sense of acupuncture
	Clinical evaluation scale for acupuncturist sense of acupuncture

	Participant timeline {13}
	Sample size {14}
	Recruitment {15}

	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Who will be blinded {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	Plans to promote participant retention and complete follow-up {18b}

	Data management {19}
	Confidentiality {27}
	Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in this trial/future use {33}

	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Interim analyses {21b}
	Methods for additional analyses (e.g., subgroup analyses) {20b}
	Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}
	Plans to give access to the full protocol, participant level-data, and statistical code {31c}

	Oversight and monitoring
	Composition of the coordinating center and trial steering committee {5d}
	Composition of the data monitoring committee, its role and reporting structure {21a}
	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Plans for communicating important protocol amendments to relevant parties (e.g., trial participants, ethical committees) {25}
	Dissemination plans {31a}

	Discussion
	Trial status
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions {31b}
	Funding {4}
	Availability of data and materials {29}
	Declarations
	Ethics approval and consent to participate {24}
	Consent for publication {32}
	Competing interests {28}
	Author details
	References
	Publisher’s Note

